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METHOD AND SYSTEM FOR MARKING A 
MATERIAL USING A LASER MARKING 

SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present patent application claims priority under 35 
U.S.C. § 120 to a corresponding patent application ?led in the 
United States and having application Ser. No. 12/ 568,391, 
?led on Sep. 28, 2009, the entire contents of Which are herein 
incorporated by reference. 

FIELD 

The patent application is directed to systems and methods 
for marking elongate materials. In particular, the patent appli 
cation is directed to systems and methods for on-the-?y mark 
ing of ?sh tape With a laser. 

BACKGROUND 

In the course of installing Wire into conduit, an electrician 
generally uses a tool typically knoWn as a ?sh tape. The ?sh 
tape can be used by electricians to route or pull electrical 
Wiring through Walls and the electrical conduit. Typically, ?sh 
tape is a narroW length of ?exible steel that is coiled on a spool 
and packaged in a plastic case for storage and transportation. 
The ?sh tape is rigid enough to be pushed through the conduit, 
yet ?exible enough to bend around corners or curves that may 
be inherent in a particular run of conduit. Wire may need to be 
used for long distances, and thus, it is typical to have ?sh tape 
of lengths of 25 feet, 50 feet, 100 feet, or more. One end of the 
?sh tape, the proximal end, is usually anchored to a stationary 
or rotatable portion of a reel of spool to keep the end from 
coming loose. The other end, leading (or distal) end, of the 
?sh tape is adapted in some Way (e. g., hooked) to readily 
attach Wire(s) to be pulled by the ?sh tape through the con 
duit. 

In use, after the ?sh tape has been inserted through the 
conduit, the Wire to be installed is a?ixed to the end of the ?sh 
tape and the ?sh tape is pulled back through the conduit to 
draW the Wire With the ?sh tape. Once through, the Wire is 
typically terminated at any necessary connection on each end 
and installation of the Wire Within the conduit is complete. 
When installing Wires, it is desirable to measure a length of 

a particular run of conduit and/or a location of an obstruction 
in the conduit in Which the Wire is to be installed. An inaccu 
rate measurement or estimate may cause the installer to cut 

the Wire too short, or too long, resulting in Wasted scrap Wire 
and therefore Wasted money. 
One Way to measure the length of the run is to use measur 

ing string. Here, the ?sh tape is ?rst inserted at the proximal 
end of the run and ?shed to the distal end of the run. Next, a 
measuring string (and perhaps an accompanying pull string) 
is a?ixed to the leading end of the ?sh tape appearing at the 
distal end of the run. Then, the ?sh tape and the attached 
string(s) are pulled back through the conduit. When the lead 
ing end of the ?sh tape has been retrieved from the proximal 
end of the run, the installer can determine the length of the run 
via the measuring string. The Wire(s) may (not necessarily) 
then be cut to the appropriate length. Finally, to install the 
Wire(s) in the conduit, the Wire(s) are then af?xed to the 
leading end of the string(s) appearing at the proximal end of 
the run and are pulled back through the conduit. Once 
through, the Wire is terminated as necessary. 
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2 
Another Way to measure the run is to ?rst insert the ?sh tape 

at the proximal end of the run and to ?sh the ?sh tape to the 
distal end of the run. Once the leading end of the ?sh tape 
appears at the distal end of the run, the installer manually 
marks (perhaps With a piece of tape or a pen, etc.) the section 
of ?sh tape that is nearest to the proximal end of the run, pulls 
out the ?sh tape, and lays the ?sh tape on the ground. The 
distance betWeen the leading end of the tape and the marked 
section on the tape represents the required length of Wire. The 
Wire(s) are then measured against the ?sh tape and may be cut 
to the appropriate lengths. In a next step, the ?sh tape is 
reinserted at the proximal end of the run and ?shed to the 
distal end of the run. Finally, to install the Wire(s) in the 
conduit, the cut Wire(s) are then af?xed to the leading end of 
the ?sh tape appearing at the distal end of the run and are 
pulled back through the conduit. 

SUMMARY 

In an example embodiment, a laser marking system for 
marking elongate materials is disclosed. The laser marking 
system includes a laser, a sensing system, and a controller. 
The laser emits a laser beam, and the sensing system detects 
a movement of the material through the sensing system and 
responsively provides a speed signal indicative of a rate of 
movement of the material through the sensing system and a 
distance signal indicative of a length of the material that has 
passed through the sensing system. The controller is con 
nected to the laser and the sensing system, and responsive to 
the speed signal and the distance signal, the controller directs 
the laser and the sensing system to operate so as to direct the 
laser beam onto the material in a predetermined pattern. 

In another example embodiment, a method of marking a 
?sh tape is disclosed. The method includes receiving the ?sh 
tape through a speed sensing system, a distance sensing sys 
tem, and a marking station positioned betWeen the speed 
sensing system and the distance sensing system. The method 
also includes receiving a speed signal indicative of a rate of 
movement of the ?sh tape through the speed sensing system 
and a distance signal indicative of a length of the ?sh tape that 
has passed through the distance sensing system, and respon 
sive to the speed signal and the distance signal, directing a 
laser to mark the ?sh tape While the ?sh tape is in the marking 
station according to a predetermined marking pattern. 

In another example embodiment, a laser marking system 
for marking a material is disclosed. The laser marking system 
includes a laser for emitting a laser beam, and a speed sensing 
system for detecting a movement of the material through the 
speed sensing system and responsively providing a speed 
signal indicative of a rate of movement of the material 
through the speed sensing system. The speed sensing system 
includes a speed idler that includes a speed idler shaft posi 
tioned to contact the material as the material passes through 
the speed idler. The laser marking system also includes a 
distance sensing system for providing a distance signal 
indicative of a length of the material that has passed through 
the distance sensing system. The distance sensing system 
comprises a distance idler Wheel that contacts the material as 
the material passes through the distance sensing system and 
determines the distance signal indicative of the length of the 
material that has passed through the distance sensing system 
based on rotation of the distance idler Wheel. The laser mark 
ing system also includes a marking station positioned 
betWeen the speed sensing system and the distance sensing 
system and the material passes through the speed sensing 
system, the marking station, and the distance sensing system. 
The laser marking system further includes a motor feed sys 



US 8,168,921 B1 
3 

tem for moving the material through the laser marking sys 
tem, and a laser controller connected to the speed sensing 
system and receiving the speed signal indicative of the rate of 
movement of the material through the speed sensing system. 
The laser marking system further includes a controller con 
nected to the laser controller, the distance sensing system, and 
the motor feed system, and is operable to direct a rate at Which 
the motor feed system moves the material through the laser 
marking system. The controller, responsive to the distance 
signal, instructs the laser controller to operate the laser so as 
to direct the laser beam onto the material in a predetermined 
pattern While the material is in the marking station. 

The foregoing summary is illustrative only and is not 
intended to be in any Way limiting. In addition to the illustra 
tive aspects, embodiments, and features described above, fur 
ther aspects, embodiments, and features Will become appar 
ent by reference to the draWings and the folloWing detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating an example laser 
marking system. 

FIG. 2 is a perspective vieW of an example laser marking 
system. 

FIG. 3 illustrates an example ?sh tape reel including a 
length of ?sh tape that is marked With indications. 

FIG. 4 is a perspective vieW of another example laser 
marking system. 

FIG. 5 is a perspective vieW of another example laser 
marking system. 

FIG. 6 is a ?owchart depicting example steps for marking 
a material using a laser marking machine. 

DETAILED DESCRIPTION 

In the folloWing detailed description, reference is made to 
the accompanying draWings, Which form a part hereof. In the 
draWings, similar symbols typically identify similar compo 
nents, unless context dictates otherWise. The illustrative 
embodiments described in the detailed description, draWings, 
and claims are not meant to be limiting. Other embodiments 
may be utiliZed, and other changes may be made, Without 
departing from the spirit or scope of the subject matter pre 
sented herein. It Will be readily understood that the aspects of 
the present disclosure, as generally described herein, and 
illustrated in the Figures, can be arranged, substituted, com 
bined, separated, and designed in a Wide variety of different 
con?gurations, all of Which are explicitly contemplated 
herein. 

The present application is directed to a method and system 
for marking elongated materials. The laser marking system 
includes a laser device for emitting a marking beam, and a 
motor to move a length of material relative to the laser device. 
A sensing system detects a predetermined movement of the 
length of the material and provides a speed signal and a 
distance signal, and a controller is provided in operative com 
munication With the sensing system and the laser device for 
receiving the speed signal and the distance signal and respon 
sively directing the marking beam of the laser system onto the 
length of material in a predetermined pattern. 

Referring noW to the ?gures, FIG. 1 illustrates an example 
laser marking system 100. The laser marking system 100 
includes a speed sensing system 102, a distance sensing sys 
tem 104, a laser 106, a laser controller 108, and a controller 
110. A piece or length of material 112 is fed through the laser 
marking system so that the material 112 traverses through the 
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4 
speed sensing system 102, past the laser 106, and through the 
distance sensing system 104. The material 112 exits the laser 
marking system 100, and a cutter (not shoWn) may cut por 
tions of the material 112 or cut the material 112 after a 
predetermined portion of the material 112 has been marked, 
for example. 
The speed sensing system 102 may monitor hoW fast the 

material 112 is fed through the laser marking system 100. The 
distance sensing system 104 may monitor hoW much material 
or a length of the material 112 that has passed through the 
distance sensing system 104. The laser 106 may emit a laser 
beam 114 at the material 112 While the material 112 is under 
neath the laser 106 to place a mark or marks on the material 
112. 
The laser controller 108 receives a signal from the speed 

sensing system 102 indicating a speed of the material 112 
through the laser marking system 100, a signal from the 
distance sensing system 104 indicating hoW much material 
112 has passed through the laser marking system 100, and 
instructions from the controller 110 indicating When to mark 
the material 112. The laser controller 108 Will output a signal 
to the laser 106 directing the laser 106 hoW to mark the 
material 112. 
The controller 110 may be programmed to control opera 

tion of the laser controller 108. For example, the controller 
110 may receive a signal from the distance sensing system 
1 04 indicating that 50 feet of material have passed through the 
system, and the controller 110 may then instruct the laser 
controller 108 to end a marking phase. The controller 110 
may also send signals to the distance sensing system 104 
indicating to reset to a home position for a neW marking cycle, 
and/or indicating to reset to an offset position for a neW 
marking cycle, for example. 
The controller 110 can control application of the laser 

beam 114 to the material 112 to produce the desired set of 
marks on the material 112 by sending instructions to the laser 
controller 108. The controller 110 may be preprogrammed 
according to a desired marking pattern or list ?les for each 
possible material lengths, or may include a user interface (not 
shoWn) to alloW an operator to input controls to the laser 
marking system 100, for example. 

The controller 110 may also be connected to a motor (not 
shoWn) and may provide instructions to the motor indicating 
hoW fast the material 112 should be fed through the laser 
marking system 100 to produce a desired set of marks on the 
material 112. 
The controller 110 may be a programmable logic control 

ler, a ?eld programmable logic array (FPLA), or a computer 
that can receive signals, and provide corresponding instruc 
tions to other components of the system 100, for example. 

In FIG. 1, the speed sensing system 102 and the distance 
sensing system 104 are illustrated as separate components. 
HoWever, the speed sensing system 102 and the distance 
sensing system 104 may be combined into one component or 
one sensor to output both a speed signal indicating a speed of 
the material 112 through the system 100, and a distance signal 
indicating an amount of the material 112 that has passed 
through the system 100. Further, in other con?gurations, the 
laser controller 108 and the controller 110 may be combined 
into one element that controls operation of the system 100. 
Other con?gurations are possible as Well. 

FIG. 2 illustrates another example of a laser marking sys 
tem 200. The laser marking system 200 includes a laser sys 
tem and controller 202 that controls and emits electromag 
netic radiation. The laser controller 202 connects to a scan 
head 204 that directs the electromagnetic radiation generated 
by the laser controller 202.A motor feed system 206 moves or 
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pulls a length of material 208 to be marked through a distance 
sensing system 210 and a speed sensing system 216. 
The laser marking system 200 may use any suitable laser 

capable of dynamic marking (also known as “on-the-?y” 
marking) of various materials, including metal, such as spring 
steel and stainless steel. For example, the laser system 202 
may include a IOO-Watt, Class IV laser. An example of a 
commercially available laser that may be used is a FOBA® 
Model LPl 00, Which is available from Virtek Vision Interna 
tional Inc. A relatively high poWer IOO-Watt laser permits a 
high rate of material throughput through the laser marking 
system 200, for example. A loWer poWer laser may require a 
sloWer feed rate of material 208, for example. 
The scan head 204 directs a laser beam 212 to produce a 

mark on the material 208 as the material 208 is moved con 
tinuously or intermittently through the laser marking system 
200. The scan head 204 may operate according to or include 
laser control software in the laser controller 202 running, for 
example, on a Microsoft Windows@ platform (e.g., XP or 
Vista®). The scan head 204 may control motion of mirrors 
(not shoWn) in the scan head 204 responsive to signals 
acquired from at least the distance sensing system 210 so that 
the laser system 202 is operated to cause marks to be made on 
the material 208 according to a selected program or one or 
more stored “recipes.” The laser system 202 and the scan head 
204 may be available as the FOBA® Model LPlOO laser 
system, and in combination, are suitable for use in producing 
marks, for example, at one foot intervals on spring steel or 
stainless steel ?sh tape at a rate of about 2 meters per second, 
for example. 

The material 208 to be marked may be an elongated mem 
ber made of tempered spring steel, stainless steel, nylon, 
?berglass With a nylon jacket, or multi-stranded steel Wire. 
For example, the material 208 may take the form of ?sh tape. 

The distance sensing system 210 senses and monitors 
movement of the length of material 208, and generates signals 
that are used to direct movement of the length of material 208, 
and operation of the laser system 202 and the scan head 204 
as the material 208 passes through the laser marking system 
200. The laser controller 202 controls the scan head 204 based 
on signals received from the distance sensing system 210. For 
example, the distance sensing system 210 may generate a 
distance signal indicative of a length of the material 208 that 
passes through the laser marking system 200. The distance 
sensing system 210 may also function to provide or receive a 
“home signal,” Which provides a cue to the laser marking 
system 200 to initiate a beginning of a marking cycle, for 
example (explained more fully beloW). 

The distance sensing system 210 and speed sensing system 
216 further include a quick change/release and biasing 
mechanism 214a and 2141). Generally, each quick change/ 
release and biasing mechanism 214a and 21419 has a function 
of providing an operator With a mechanism to permit removal 
from and/or insertion of a length of the material 208 into and 
through the distance sensing system 210 and the speed sens 
ing system 216. An operator may release either of the quick 
change/release and biasing mechanisms 21411 or 21419 to 
unlock the distance sensing system 210 that guides the mate 
rial 208 through the laser marking system 200. Thus, each 
quick change/release and biasing mechanism 214a and 21419 
functions to permit a quick adaptation of the laser marking 
system 200 to different shapes and siZes of lengths of the 
material 208. In addition, each quick change/ release and bias 
ing mechanism 214a and 21419 functions to securely transport 
the length of material 208 through the laser marking system 
200 so that the length of material 208 accurately proceeds 
through a path of the laser beam 212, and to permit an accu 
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6 
rate sensing of both the speed of the length of material 208 
and a measurement indicative of the distance of the length of 
the material 208 passing through the laser marking system 
200. 
The speed sensing system 216 may generate a speed signal 

indicative of a speed of the length of material 208 as the 
material 208 passes through the laser marking system 200. 
The speed sensing system 216 Will output the speed signal to 
the laser controller 202, Which uses the speed information to 
direct application of the laser 212 to mark the material 208. 
The laser marking system 200 also includes a controller 

218 connected to various components of the laser marking 
system 200, such as for example, the motor feed system 206, 
the distance sensing system 210, the scan head 204 and the 
laser system 202. The controller 218 may be connected to 
feWer or more components as needed, and may further be 
connected to components of the laser marking system 200 
through a bus con?guration 220, for example. 
The controller 218 may be a programmable logic controller 

and can include, for example, a computer program running on 
a Microsoft Windows@ platform to control functions of the 
laser marking system 200. The controller 218 controls many 
functions of the laser marking system 200, and mechanisms 
(not shoWn) associated With production of products that are 
marked by the laser marking system 200. For example, the 
controller 218 may control a speed of the motor feed system 
206, functions of the laser controller 202 (e.g., application of 
the laser beam 212 by the scan head 204), and other functions 
described beloW. Such functions can be accomplished at least 
in part by sending instructions to adjust the motor feed system 
206 to provide a desired feed rate of the material 208, for 
example. 
The laser marking system 200 may be operated to apply 

marks to the length of material 208 according to a marking 
cycle. A marking cycle may be de?ned as the transportation of 
a prede?ned length of material through the laser marking 
system 200 and application of marks to the material in a 
prede?ned pattern along the prede?ned length of material. 
For example, the prede?ned length of material may be 100 
feet of ?sh tape and the prede?ned pattern may be a series of 
marks applied at each foot along the 100 feet of ?sh tape. The 
marks may include a straight line applied at each one-foot 
interval along the length of the ?sh tape and a numerical 
indication associated With each straight line that indicates the 
distance to one end of the length of the ?sh tape as measured 
from the mark. 

FIG. 3 illustrates an example ?sh tape reel 300 including a 
length of ?sh tape 302 that is marked With indications, such as 
that shoWn at 304 as a Zero marker indicator. Marks may be 
made on the ?sh tape 302 at any desired pattern, as shoWn by 
including marks at each foot marker, such as for example, 
mark 306 at a one-foot length of the ?sh tape. The marks may 
also include number indicators representing the length of the 
?sh tape 302, such as a one-foot indicator 308, or a mark 310 
and a 240 foot indicator 312 at an end of the ?sh tape 302. For 
more information on example types of markings or marking 
patterns, the reader is referred to Us. patent application Ser. 
No. 12/334,637, entitled “Reverse Marked Fish Tape,” the 
entire contents of Which are fully incorporated herein by 
reference as if fully set forth herein. 
The laser marking system 200 of FIG. 2 may place marks 

on material like ?sh tape, such as numerical indications 
shoWn in FIG. 3, at any desired set of indications. For 
example, the laser marking system 200 may be programmed 
to mark a ?sh tape With ascending numbers, descending num 
bers, or both. The ?sh tape may have a plurality of marks 
formed along the ?sh tape from a ?rst end to a second end, and 
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each of the plurality of marks may be spaced apart from an 
adjacent mark by a predetermined distance interval. Each of 
the plurality of marks may also include indicia indicating a 
distance that each of the plurality of marks is from the second 
end, for example. 
At the end of the marking cycle, the laser marking system 

200 resets to begin a neW marking cycle. Each foot of ?sh tape 
may not be marked, and therefore, the controller 218 may be 
programmed to apply a masking phase at the end of each 
marking cycle to mask or prevent marking of a certain amount 
of material. For example, the masking phase may specify that 
the initial ?ve feet of each ?sh tape not be marked. Therefore, 
during the masking phase, the laser system 202 may not be 
activated. The controller 218 may instruct the laser system 
202 to disregard instructions received from the speed sensing 
system 216 and distance sensing system 210 to initiate a 
masking phase, for example. 

The laser marking system 200 may be programmed using 
the controller 218 (and/or the laser controller 202) to mark 
material according to any desired pattern based on applica 
tion of the laser 212 to the material 208, and a speed of the 
motor feed system 206, for example. The motor feed system 
206 may vary the rate at Which the material is fed through the 
system 200 to apply a speci?c pattern of marks to the material 
208. Alternatively, or in addition, the scan head 204 may vary 
a frequency and direction of application of the laser 212 to the 
material 208 to apply a desired pattern of marks to the mate 
rial 208. Further, to apply some desired marks, the motor feed 
system 206 may temporarily stop the material 208 so that the 
laser 212 may create a more intense mark into the material 
(e. g., the laser 212 Will be focused on a portion of the material 
208 for a greater length of time), for example. 

FIG. 4 illustrates an example detailed portion of a laser 
marking system 400 (such as the laser marking system 200 
shoWn in FIG. 2). Many of the components of the laser mark 
ing system 400 may be similar to or the same as components 
of the laser marking system 200 in FIG. 2, and components of 
the laser marking system 200 not shoWn in laser marking 
system 400 of FIG. 4 may also be present (and not shoWn for 
simplicity). 
The laser marking system 400 includes a distance sensing 

system 402 connected to a ?rst faceplate 404, a speed sensing 
system 406 connected to a second faceplate 408, and a mark 
ing station 410 betWeen the speed sensing system 406 and the 
distance sensing system 402. The laser marking system 400 
further includes a controller 412 that may be connected to 
components of the laser marking system 400 directly or 
through a bus 414. For example, the controller 412 may be 
connected to the speed sensing system 406 and the distance 
sensing system 402. The laser marking system 400 may 
include structural components in addition to the ?rst faceplate 
404 and the second faceplate 408, such as a base 416, for 
example, depending on an application of the laser marking 
system 400. 
The distance sensing system 402 includes a distance idler 

418 that can be operated to monitor a distance of material 420 
that has been fed through the laser marking system 400. A 
distance idler Wheel 422 is po sitioned underneath the distance 
idler 418 and the material 420 is fed betWeen the distance 
idler Wheel 420 and the distance idler 418. The distance idler 
Wheel 422 includes a Wheel channel 424 Within Which the 
material 420 ?ts so as to guide the material 420 through the 
laser marking system 400. The laser marking system 400 may 
adapt to different materials by providing different con?gura 
tions of Wheel channels. For example, different shapes and 
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siZes of material 420 can be applied to different Wheel chan 
nel shapes and siZes, such as standard 1A inch or 1/s inch 
Widths. 
The distance idler 418 is designed to have a circumference 

that may be related to a desired distance betWeen marks to be 
applied to the material 420. For example, if the product to be 
marked is intended to have marks formed at one foot inter 
vals, then the distance idler 418 can have a circumference of 
one foot. Accordingly, each rotation of the distance idler 418 
corresponds to a length of the material 420 passing through 
the distance sensing system 418 equal to a distance of one 
foot. 
The distance idler 418 may generate a distance cue or 

signal corresponding to a distance that the length of the mate 
rial 420 has traveled through the laser marking system 400. 
The distance cue is transmitted to the controller 412 and 
indicates to the controller 412 When to operate the laser to 
create a mark on the length of the material 420 as desired. The 
distance idler 418 further generates a home position cue or 
signal that is transmitted to the controller 412 that indicates 
When and/ or Where the laser marking system 400 is to begin 
a neW marking cycle, for example. 
The distance idler 418 is mounted on a distance idler shaft 

426, upon Which a trigger disk 428 is also mounted opposite 
the distance idler 418 and turns With the distance idler 418, for 
example. For each full rotation of the distance idler 418, the 
distance idler shaft 426 also rotates one full rotation, and the 
trigger disk 428 also completes one full rotation. The trigger 
disk 428 has a face in a form of a ?at portion of an outer 
periphery of the trigger disk 428, and a portion of the outer 
periphery may be of a smaller radius, for example, to provide 
slots 430a and 4301) on the trigger disk 428. 
A sensor bracket 432 is mounted adjacent to and about the 

trigger disk 428. The sensor bracket 432 includes a pair of 
oppositely mounted slot sensors 434a and 434b, hoWever, 
more may be included. A ?rst one of the slot sensors 43411 is 
positioned to sense When the ?rst slot 43011 of the trigger disk 
428 passes through the slot sensor 43411. A second one of the 
slot sensors 434!) is positioned to sense When the second slot 
430!) passes through the slot sensor 43419. 
When the ?rst slot 43011 of the trigger disk 428 passes 

through the ?rst slot sensor 43411, a marking signal or cue is 
generated that is sent to the controller 412, Which responds by 
instructing a laser (not shoWn) and scanner (not shoWn) When 
to apply the laser to mark the length of the material 420 With 
a predetermined mark. Thus, the controller 412 may be con 
nected to each of the sensors 434a and 43419 and keeps track 
or counts each rotation of the trigger disk 428 by counting a 
number of marking signals, for example. The controller 412 
may incrementally adjust the mark according to prede?ned 
instructions. For example, the prede?ned instructions may 
require that each mark be accompanied by a numerical indi 
cation of the distance that the corresponding mark is from an 
end of the length of the material 420. 
The controller 412 is also connected to a stepper motor 

436, and at the beginning of a marking cycle, the controller 
412 instructs the stepper motor 436 to rotate the trigger disk 
428 to a home position or a Zero position. The Zero position is 
determined When a home signal or cue is generated When the 
?rst slot 43011 of the trigger disk 428 passes through the 
second slot sensor 43419. The stepper motor 436 can rotate the 
trigger disk 428 past a Zero position to rotate the distance idler 
shaft 426, and in turn, the distance idler 418, to provide an 
additional length of the material 420 through the laser mark 
ing system 400 Without any markings, for example. In the 
con?guration shoWn, each additional 30 degrees of rotation 
of the trigger disk 428 relative to the sensor bracket 432 
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corresponds to an inch of length of the material 420, for 
example. It should be understood that any number of con?gu 
rations of marks and masking phases can be speci?ed and 
recorded as instructions in the controller 412. 
As mentioned above, the material 420 passes through the 

distance idler 418 into the marking station 410 along Which 
the laser (not shoWn) creates a mark on a length of the material 
420. The distance sensing system 402 and the speed sensing 
system 406 bracket the marking station 410 to assure that a 
length of the material 420 is guided through the marking 
station 410 in a stable condition. This can assure that a length 
of the material 420 is held steady as the laser directs the laser 
beam onto the material 420, for example. 

The marking station 410 includes a fume extractor hood 
438 connected to a source of negative pressure (not shoWn) 
that may extract fumes created by the laser contacting the 
material 420. The marking station 410 may be in the form of 
a grooved block, and functions to support and guide the length 
of the material 420. The fume extractor hood 438 is posi 
tioned adjacent the marking station 410 suf?ciently close to 
extract fumes generated during laser marking, for example. 

Before passing through the marking station 410 and being 
marked, the material 420 passes through the speed sensing 
system 406. The speed sensing system 406 includes a speed 
idler shaft 440 that may have a general form of an elongate 
shaft With a portion of the speed idler shaft 440 positioned to 
contact a length of the material 420 as the material 420 passes 
through the speed idler 406. A diameter of the speed idler 
shaft 440 can be from about 10 mm to about 30 mm, or from 

about 15 mm to about 17 m (such as, e.g., about 16.17 mm) 
at a point Where the speed idler shaft 440 contacts a length of 
the material 420 during operation of the laser marking system 
400. 

The speed idler shaft 440 is connected to a speed encoder 
442. The speed encoder 442 may be a Model HS35F-47-T2 
SS-2500-AB2C-28V/V-DM18 encoder manufactured by 
BEI Industrial Encoders, for example. A diameter of the 
speed idler shaft 440 may match a resolution of the speed 
encoder 442 to provide a su?icient sample rate to assure 
accurate translation of motion of the laser beam during mark 
ing. It should be understood, hoWever, that different arrange 
ments of speed idler shaft diameters and speed encoders may 
be used as Well. To assure su?icient operating accuracy of the 
laser marking system 400, relatively higher sampling rates 
may result in correspondingly greater accuracy of laser mark 
ing and realiZation of high throughput rates, for example. 

The speed encoder 442 generates a speed signal corre 
sponding to a rate of revolution of the speed idler shaft 440. 
The speed signal may include pulses corresponding to the rate 
of revolution of the speed idler shaft 440. The speed signal 
may also be a different form of output, such as an analog 
output differing from a series of pulses, corresponding to the 
rate of revolution of the speed idler shaft 440. It Will also be 
understood that the speed encoder 442 may generate a digital 
output corresponding to the rate of revolution of the speed 
idler 406, for example. 

The speed encoder 442 may be connected to a laser con 
troller (not shoWn), and possibly also to the controller 412 to 
send the speed signal to the laser controller. Alternatively, the 
controller 412 may include functions of a laser controller to 
control application of a laser, and thus, the controller 412 may 
receive signals from the speed encoder 442, for example. The 
speed signal can be used by the laser controller to direct the 
laser (not shoWn) hoW to mark the material 420. 
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To control the speed of feeding the material 420 through 

the laser marking system 400, the controller 412 can direct a 
motor feed system 444 and control operation of the motor 
feed system 444. 
The laser controller (not shoWn) can control motion of the 

scan head (not shoWn) by responsively translating the speed 
signal from the speed encoder 442 into an instruction used to 
control motion or frequency of application of the laser beam. 
Accurate motion of the laser beam results in accurate produc 
tion of desired mark(s), numbers, or any other indicia that the 
laser marking system 400 is programmed to generate along 
the length of the material 420. 
A speed idler Wheel 446 is positioned underneath the speed 

idler 406 to contact the material 420 and force the material 
420 against the speed idler shaft 440. A pair of biasing springs 
448a and 44819 is positioned under the speed idler Wheel 446 
to create a bias force betWeen the speed idler Wheel 446, the 
material 420, and the speed idler shaft 440. It should be 
understood that the biasing springs 448a and 4481) may be one 
or a number of springs or biasing elements. A force generated 
by the biasing springs 448a and 44819 assures that the material 
420 is suf?ciently contacted and forced against the speed idler 
shaft 440 such that rotation of the speed idler shaft 440 accu 
rately forces the material 420 through the speed idler 406. In 
other Words, the force generated by the biasing springs 448a 
and 4481) may be su?icient to prevent slippage of the speed 
idler shaft 440 to accurately read a speed of the passing length 
of the material 420, for example. 
The biasing springs 448a and 4481) may be held, at least in 

part, by a guide block 450. The guide block 450 may move up 
and doWn on a slide Way 452. The slide Way 452 may be a 
dovetail Way, or any suitable or similar arrangement, for 
example. 
The laser marking system 400 further includes a quick 

change mechanism or cam mechanism 454 attached to the 
second faceplate 408. The cam mechanism 454 may include 
a toggle clamp or cam lever 456 and a toggle clamp coupler 
458. The toggle clamp coupler 458 attaches the cam mecha 
nism 454 to the guide block 450. Manipulation of the cam 
lever 456 causes the toggle clamp coupler 458 to move the 
guide block 450 up and doWn according to the direction that 
the cam lever 456 is moved, for example. 

In operation, When the speed system guide block 450 is 
moved in the direction of the speed idler shaft 440, the biasing 
springs 448a and 44819 are compressed, thus forcing the speed 
idler Wheel 446 against the material 420, Which causes secure 
contact betWeen the material 420 and the speed idler shaft 
440. In this condition, the cam mechanism 454 can be con 
sidered to be in a closed state. 

Conversely, When the speed system guide block 450 is 
moved aWay from the direction of the speed idler shaft 440, 
the material 420 is freed from the speed idler Wheel 446 and 
the speed idler shaft 440. When freed from betWeen the speed 
idler Wheel 446 and the speed idler shaft 440, the material 420 
can be removed from the speed idler 406, or a neW length of 
material can be inserted therein. In addition, the speed idler 
Wheel 446 can be replaced With a neW Wheel, or a different 
siZe and shape of speed idler Wheel can be inserted into the 
speed idler 406. In this condition, the cam mechanism 454 can 
be considered in an open state. 
The distance idler 418 includes a quick-change mechanism 

or cam mechanism 460 that is similar in structure and func 
tion to the cam mechanism 454 used in the speed idler 406. 
The cam mechanism 460 is mounted to the ?rst faceplate 404. 
The cam mechanism 460 may be operated to loWer the dis 
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tance idler Wheel 422 to replace the distance idler Wheel 422, 
for example, or to unlock the material 420 for a variety of 
reasons. 

The cam mechanism 454 or the cam mechanism 460 can 

each additionally include a safety interlock 462, or one safety 
interlock 462 may function for both the cam mechanism 454 
and the cam mechanism 460. When the cam mechanism 454 
or 460 is in an open condition or state, the safety interlock 462 
prevents operation of the motor feed system 444, and When 
the cam mechanism 454 or 460 is in a closed condition or 
state, the safety interlock 462 permits operation of the motor 
feed system 444, for example. 

The controller 412 may determine Whether the cam mecha 
nism 454 or 460 is an open or closed condition by monitoring 
the state of the safety interlock 462 through a signal received 
from the safety interlock directly or from the distance idler 
418, and permits operation of the motor feed system 444 if the 
cam mechanism 454 and 460 is closed. It should be under 
stood that the safety interlock 462 can be in the form of a 
sWitch, or any suitable mechanism for use by the program 
logic controller 412 to determine the state of the cam mecha 
nism 454 or cam mechanism 460. 

FIG. 5 illustrates a detailed portion of another example 
laser marking system 500 (similar to the laser marking system 
400 shoWn in FIG. 4). Many of the components of the laser 
marking system 500 may be similar to or the same as com 
ponents of the laser marking system 400 in FIG. 4, and com 
ponents of the laser marking system 400 not shoWn in laser 
marking system 500 of FIG. 5 may also be present (and not 
shoWn for simplicity). 
The laser marking system 500 includes a speed sensing 

system 502 and a distance sensing system 504 through Which 
a length of material 506 traverses. The speed sensing system 
502 includes an encoder 508 that outputs a signal indicative of 
the speed of the material 506 to a laser controller 510. The 
laser controller 510 controls operation of a laser to direct a 
laser beam 512 onto the material 506. 

The distance sensing system 504 also includes an encoder 
514 that outputs a signal indicative of a length of the material 
506 that has passed through the system 500 to a controller 
516. The controller 516 connects to the laser controller 510 to 
provide the laser controller 510 With instructions for marking 
the material 506. 

The system 500 operates similar to the system 400 in FIG. 
4, except that the distance sensing system 504 includes the 
encoder 514 to determine the length of the material 506 that 
has passed through the distance sensing system 504, for 
example. One example operation sequence or marking cycle 
for marking the material 506 using the system 500 is 
described beloW. Many other marking cycles may also be 
used depending on an application of the system 500 and 
material to be marked. 

Initially, an operator inputs into the controller 516 a recipe 
of machine parameters for a predetermined marking pattern. 
The recipe may contain such information as a starting point of 
a mark, an acceleration/deceleration rate (ft/ sec) and speed 
(ft/ sec) for feeding the material 506 through the system 500, 
a number of triggers to mask, and a starting mark location 
(degrees). Example triggers or signals to mask may be four 
(e. g., so that a ?rst four feet of the material 506 are not 
marked) and the ?rst mark put on the material 506 Will be at 
the ?ve foot mark. An example speed to run the material 506 
through the system 500 is six feet per second With an accel 
eration and deceleration rate of tWo feet per second. A starting 
point of the mark (proximal end) is determined by the last 
mark of the pattern (distal end) positioned eight inches from 
a cut off of the material 506, for example. 
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The controller 516 inputs into the laser controller 510 the 

recipe for the predetermined marking pattern, and directs the 
distance sensing system 504 to a home position and an 
amount of degrees to offset for the starting mark location. The 
controller 516 also directs a motor (not shoWn) to feed the 
material 506 through the system 500 according to the speed 
parameters. 
The controller 516 commands the laser controller 510 to 

turn on and prepare to start marking. The material 506 begins 
to traverse through the system 500, and a speed of the material 
506 is monitored by the speed sensing system 502, Which 
outputs a speed signal to the laser controller 510. A length of 
material traversing is monitored by the distance sensing sys 
tem 504, Which outputs a distance signal to the laser control 
ler 510 and the controller 516. The controller 516 is then 
concurrently masking a predetermined amount of triggers 
that the distance sensing system 504 is sending the laser 
controller 510 so that the laser controller 510 Will not direct 
marking of the ?rst four feet of the material 506, for example. 
The controller 516 Will stop masking and alloW the laser 
controller 516 to see the triggers from the distance sensing 
system 504 at the end of the masking phase. 
Once the laser controller 510 sees the trigger from the 

distance sensing system 504 and receives the signal from the 
speed sensing system 502, the laser controller 510 sends a 
command to a scan head 518 to place a mark at the ?ve foot 
location on the material 506. This sequence is repeated until 
the predetermined pattern is completed, Which depends on the 
length of the material 506 being marked. An example mark 
ing pattern includes marking a foot mark every one foot. 
During the marking cycle of the foot mark, the laser is 
directed to operate for approximately 0.04 seconds for spring 
steel material and approximately 0.50 seconds for stainless 
steel material, for example. 
Once the last foot mark of the pattern is marked, the con 

troller 516 commands the laser controller 510 to stop operat 
ing. The material 506 is removed from the system 500 and the 
cycle begins again by the controller 516 inputting into the 
distance sensing system 504 for the distance sensing system 
504 to return to the home position and the degrees to offset for 
the starting mark location. 

FIG. 6 is a ?owchart summarizing example functional 
steps 600 for marking a material using a laser marking 
machine. It should be understood that the ?owchart shoWs 
functionality and operation of one possible implementation 
of present embodiments. In this regard, each block may rep 
resent a module, a segment, or a portion of program code, 
Which includes one or more instructions executable by a 
computing device, a processor, or a program logic controller 
for implementing speci?c logical functions or steps in the 
process. The program code may be stored on any type of 
computer readable medium, for example, such as a storage 
device including a disk or hard drive. In addition, each block 
may represent circuitry that is Wired to perform the speci?c 
logical functions in the process. Alternative implementations 
are included Within the scope of the example embodiments of 
the present application in Which functions may be executed 
out of order from that shoWn or discussed, including substan 
tially concurrent or in reverse order, depending on the func 
tionality involved, as Would be understood by those reason 
ably skilled in the art. 

Initially, as shoWn at block 602, ?sh tape is received 
through a speed sensing system, a distance sensing system, 
and a marking station positioned betWeen the speed sensing 
system and the distance sensing system. Next, as shoWn at 
block 604, a speed signal indicative of a rate of movement of 
the ?sh tape through the speed sensing system is received. 
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Following, a distance signal indicative of a length of the ?sh 
tape that has passed through the distance sensing system is 
received, as shoWn at block 606. Responsive to the speed 
signal and the distance signal, a laser is directed to mark the 
?sh tape While the ?sh tape is in the marking station according 
to a predetermined marking pattern, as shoWn at block 608. 

Example predetermined marking patterns include marking 
every foot after an initial ?ve feet of material (e. g., start 
marking at the ?ve foot mark). Marks may include lines, 
increments, etc., and any alphanumeric character or symbols. 
Marking may also be performed using other measuring con 
ventions, such as the metric system. 

The laser may be directed to mark the ?sh tape by applying 
a constant laser beam to the ?sh tape, and the predetermined 
marking pattern can be applied by varying a rate at Which the 
?sh tape is fed through the system, for example. The ?sh tape 
may be fed through the system continuously, at a varying rate, 
or even temporarily stopped to apply the predetermined 
marking pattern. 

Various example embodiments have been described. The 
present disclosure is not to be limited in terms of the particular 
embodiments described in this application, Which are 
intended as illustrations of various aspects. Many modi?ca 
tions and variations can be made Without departing from its 
spirit and scope, as Will be apparent to those skilled in the art. 
Functionally equivalent methods and apparatuses Within the 
scope of the disclosure, in addition to those enumerated 
herein, Will be apparent to those skilled in the art from the 
foregoing descriptions. Such modi?cations and variations are 
intended to fall Within the scope of the appended claims. 
Further, many of the elements that are described are func 
tional entities that may be implemented as discrete or distrib 
uted components or in conjunction With other components, in 
any suitable combination and location. 

The invention claimed is: 
1. A laser marking system for marking a material, compris 

ing: 
a laser con?gured to emit a laser beam; 
a speed sensing system con?gured to detect a movement of 

the material through the speed sensing system on-the ?y 
and responsively provide a speed signal indicative of a 
rate of movement of the material through the speed 
sensing system, the speed sensing system including a 
rotating speed idler positioned to contact the material as 
the material passes through the speed sensing system; 

a distance sensing system con?gured to provide a distance 
signal, on the ?y, indicative of a length of the material 
that has passed through the distance sensing system, the 
distance sensing system including a rotating distance 
idler positioned to contact the material as the material 
passes through the distance sensing system, and the 
rotating distance idler being coupled to either an encoder 
or a trigger disk, Which is con?gured to generate the 
distance signal based on rotation of the distance idler; 

a marking station, Wherein the material passes through the 
speed sensing system, the marking station, and the dis 
tance sensing system; 

a motor feed system con?gured to move the material 
through the laser marking system; 

a laser controller coupled to the speed sensing system and 
con?gured to receive the speed signal indicative of the 
rate of movement of the material through the speed 
sensing system; and 

a controller coupled to the laser controller, the distance 
sensing system, and the motor feed system, the control 
ler operable to direct a rate at Which the motor feed 
system is con?gured to move the material through the 
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laser marking system, the controller responsive to the 
distance signal con?gured to instruct the laser controller 
to operate the laser so as to direct the laser beam onto the 
material in a predetermined pattern While the material is 
in the marking station. 

2. The system of claim 1, Wherein the speed sensing system 
and the distance sensing system are combined into a single 
sensing system. 

3. The system of claim 1, Wherein the material includes an 
elongate material. 

4. The system of claim 1, Wherein the material is fed 
through the laser marking system so that the material 
traverses through the speed sensing system, past the laser, and 
through the distance sensing system, Wherein the system 
further comprises a cutter con?gured to cut the material as the 
material exits the laser marking system and after a predeter 
mined portion of the material has been marked. 

5. The system of claim 1, Wherein the controller is con?g 
ured to send a signal to the distance sensing system indicating 
to reset to a home position for a neW marking cycle after 
completion of marking a predetermined length of the mate 
rial. 

6. The system of claim 1, Wherein the controller is con?g 
ured to instruct the laser controller to operate according to a 
marking pattern that corresponds to a total length of material 
for a product. 

7. The system of claim 1, Wherein the controller includes 
one or more of a programmable logic controller or a ?eld 

programmable logic array (FPLA). 
8. The system of claim 1, Wherein the motor feed system is 

con?gured to pull the material through the distance sensing 
system and the speed sensing system. 

9. The system of claim 1, Wherein the laser is con?gured to 
produce marks on the material at a rate of about 2 meters per 
second. 

10. The system of claim 1, Wherein the distance idler 
includes a Wheel channel Within Which the material is guided. 

11. The system of claim 1, Wherein the distance sensing 
system further comprises a distance idler Wheel urged against 
the distance idler, and Where the material is fed betWeen the 
distance idler Wheel and the distance idler. 

12. The system of claim 11, Wherein the distance idler 
includes a circumference related to a distance betWeen marks 
to be applied to the material. 

13. The system of claim 11, Wherein the controller is con 
?gured to receive a signal indicative of rotation of the trigger 
disk, and based on the signal to instruct the laser controller 
When to apply the laser so as to mark the material. 

14. The system of claim 11, further comprising a stepper 
motor coupled to the trigger disk, Wherein the controller is 
con?gured to instruct the stepper motor to rotate the trigger 
disk to a home position for a beginning of a marking cycle. 

15. The system of claim 1, further comprising a speed 
encoder coupled to the speed idler and con?gured to detect 
rotation of the speed idler and to output a signal to the laser 
controller, Wherein the laser controller is con?gured to con 
trol operation of the laser. 

16. The system of claim 1, Wherein the speed sensing 
system further comprises a speed idler Wheel urged against 
the speed idler, and Where the material is fed betWeen the 
speed idler Wheel and the speed idler. 

17. The system of claim 16, further comprising a biasing 
spring positioned to provide a bias force betWeen the speed 
idler Wheel, the material, and the speed idler. 
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18. The system of claim 1, wherein the marking station is 
positioned betWeen the speed sensing system and the distance 
sensing system. 

19. The system of claim 1, Wherein the laser controller is 
con?gured to direct the laser to direct the laser beam onto the 
material according to a marking cycle, and Wherein the con 
troller is con?gured to direct the laser controller to apply a 
masking phase during the marking cycle so as to not mark a 
portion of the material. 
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20. The system of claim 1, Wherein the controller is con 

?gured to mask the speed signal received by the laser con 
troller to prevent marking a portion of the material. 

21. The system of claim 1, Wherein the speed sensing 
system is con?gured to receive the material from a reel of 
material. 


